Plant locations in the U.S. auto industry have been moving southward for some time now. This paper utilizes a comprehensive dataset of the U.S. auto industry and focuses on plant location decisions of auto supplier plants that were opened less than 15 years ago in the U.S. We find that agglomeration continues to matter: suppliers want to be close to each other as well as to their assembly plant customers. We also find evidence of differences in location factors for domestic and foreign suppliers. Foreign suppliers exhibit a stronger preference to be near highways, other foreign suppliers and foreign assembly plants. That helps explain the different location patterns observed for these two groups within the auto region.
plants that were opened less than 15 years ago in the U.S. It addresses the question to what extent agglomeration issues influence plant location in this industry. The comprehensive data includes observations on both domestic and foreign owned plants. In combining plant and county-level data we can therefore test if the location decisions of these two types of plants are influenced by different factors.
Literature
The literature on agglomeration is very large (see for example: Krugman 1991, and Ellison and Glaeser 1997) . A number of papers have addressed the question of location choices of new plants in the manufacturing sector. Generally the analysis has been performed for data pertaining to foreign plants locating in the U.S. Ondrich and Wasylenko (1993) estimate multinomial logit models on 1,197 new manufacturing plants built by foreign investing firms in the U. S. between 1978 and 1987 . Both Woodward (1992 and Smith and Florida (1994) find that newly established foreign manufacturing plants gravitate to manufacturing intensive counties with good access to highway transportation. Woodward (1992) estimates the location decision of newly established Japanese manufacturing plants in the U.S. For 540 plants that opened during the 80s he estimates conditional logit models both at the state and county level. Smith and Florida (1994) analyze data of more than 400 Japanese automotive-related establishments in the U.S. Neither paper can utilize data on plant-level characteristics. List et al. (2004) model the location decisions of nearly 900 manufacturing plants opened during the 80s in the state of New York. 17% of the sample represents foreign plants, which allows the authors to compare the effects of environmental regulation on plant location by nationality of plant.
Data
The analysis of auto supplier plants presented in this paper is based on data acquired from ELM International, a Michigan-based vendor. While not designed with research applications in mind, the ELM database intends to cover the auto supplier industry in North America in its entirety. Data are available at the plant and company level.
However, plants producing primarily for the aftermarket are not part of the database, neither are plants that produce machine tools or raw materials, such as steel and paint. 4 The ELM data were purchased at the end of 2003. The database provides 3,542 plantlevel records. Included is information on a plant's address, products, employment, parts produced, customer(s), union status, as well as square footage. In order to clean up the data, several operations were performed. First, records were cross-checked with state manufacturing directories to obtain information on the plant's age. The data include information on the so-called captive supplier plants. These are parts operations that are owned and operated by the assemblers themselves, such as engine and stamping facilities. 5 Plants for which no matching records were found were contacted by phone. 6 We distinguish North American (U.S., Canadian, or Mexican-owned plants), Japanese plants, as well as other foreign-owned plants. Foreign young suppliers clearly choose locations on average further south than domestic young suppliers.
Model
In order to estimate the plant location model we utilize a tobit model (see Smith and Florida, 1994) . It allows us to keep information on counties that received no plants during the observation period. In the model an observation is a county. The dependent variable is the number of young auto supplier plants in a county. Since we have plant-specific information, we also estimate models for just the foreign and domestic young supplier plants (see table 1 for summary statistics).
The independent variables fall into two groups: measures of industry agglomeration and county-level control variables. Ellison and Glaeser 1997 showed that the auto industry is highly clustered. We try to account for agglomeration effects on supplier plant location by way of the following variables. These are all measured from within the auto supplier data based and refer to information from 2003. First, we measure the location of a county relative to auto assembly plants. We measure the straight-line distance between the centroid of a county and the centroid of the zipcode of the nearest domestic (foreign) light vehicle assembly plant. That way we account for the preference of suppliers to be located close to individual auto assembly plants. In addition, suppliers also would like to locate such that they have multiple customers they can deliver to. We therefore count the number of assembly plants (foreign and domestic ones separately) within a 450 mile radius of a county's centroid. Within the industry a 450 mile radius corresponds to the distance one can cover reliably to a customer in order to assure reliable delivery within the same day (Klier 2000) . In counting the number of potential assembly plant customers within that radius we account for the size of the market for suppliers that locate in a county. The larger the market, the more supplier plants it can support. Secondly, agglomeration might also matter among suppliers themselves. We measure agglomeration among suppliers within a county by counting the stock of existing supplier plants at the end of 1990. Again, we distinguish domestic from foreign supplier plants.
The remainder of the variables control for county-specific conditions potentially relevant to the location decision. They all represent information from the year 1990, prior to when the plants in our sample opened. We measure if the county is in a right to work state.
Highway connection in county is a dummy that is set to 1 if an interstate highway runs through a county. Population density, percent of workforce with at least high-school education, and the share of the white population in a county control for demographic factors. Finally, we also control for the county-level crime rate, the importance of the manufacturing sector, as well as the distance of the county to Detroit, the center of the auto industry. Table 2 reports the results of the tobit estimations. 10 We report two different specifications: columns 1-3 estimate the location model that includes a dummy variable to account for the right-to-work law states. Columns 4-6 instead incorporate state-fixed effects. Within these two specifications the first column (1 and 4) reports the estimation for the number of all young supplier plants opened. Subsequently we break out the domestic and foreign young supplier plants to allow for differences in the size and direction of the independent variables. The presence of assembly plants also matters for the location decision of supplier plants.
Results
We included two aspects of this effect: the role of the nearest assembly plant as well as 10 Since the dependent variable is a count variable, we also estimated a poisson model for this relationship. The results reported in table 2 were found to be robust.
the size of the market (measured as the number of assembly plants) that can be served from a given county in a just-in-time fashion. Even after controlling for right-to-work states as well as the distance to Detroit, a larger number of foreign assembly plants within a day's drive of a county significantly increases the number of young foreign suppliers in that county. No such effect is found for the presence of domestic assembly plants. As for the distance to the nearest assembly plant, we find it is important for young domestic suppliers to be near a domestic assembly plant. Vice versa, foreign young supplier plants like to be near a foreign assembly plant. Here again, the effect of the presence of a foreign nearest assembly plant neighbor is found to be stronger than that of a domestic assembly plant neighbor.
As for the county-level control variables, we find that domestic young suppliers want to locate in counties with an educated workforce. Both domestic and foreign young suppliers prefer to locate in counties that have a concentration in manufacturing activities.
Summary and Conclusions
Consistent with earlier literature and with the importance of supply chain management in the auto industry, we find that access to highway transportation is an important location factor for plants in the auto supplier industry. In addition, we find evidence of agglomeration. The presence of other suppliers as well as the proximity to assembly plants of the same nationality matters in the location decision of auto supplier plants.
Unlike previous work on this industry, we were able to distinguish location factors for domestic and foreign auto supplier plants. We find that domestic and foreign supplier plants follow different location patterns: foreign suppliers show a stronger highway effect, possibly indicating a greater importance if just-in-time production constraints in choosing plant locations for that group. They also show a stronger preference to locate near other foreign suppliers and close to foreign assembly plants than exhibited by domestic suppliers (both to domestic suppliers and domestic assemblers). That helps explain the different location patterns observed for these two groups within the auto region. Future work will formally link company-and county-level data. 
